Activities... what did we learn?

largern --> * less variability (smaller spread)

* more normal shape

all sample sizes, all activities -->

* average (% or mean) was close to
the true value (% or mean)

Ch. 18: Central Limit Theorem

sampling Distribution-

* A histogram of repeated samplings
* We can make histograms with means or
proportions (%)
* Examples: true % color 1 in foam pieces
true avg. score on SATs
* We use these hjstograms to hes find the

TRUE mean or proportion(
S

PROPORTIONS:
A sample of size n is taken from a population with
center p (true prop. or %). (=028

Sampling distribution of sample proportions ( ﬁ ):

Mean: ,Llﬁ = P Std. Dev: 05 = pq
n

025 { E.zsigo%l
** On formula sheet 20

WARM UP:

The weights of Labradors follow a normal model

with a mean of 42 Ibs. and std. dev of 3.4 Ibs.
N(42,34)

1. What is the probability that you have a dog

that weights more than 50 Ibs? P6(75®= 0,000\

2. What is the probability that you have a dog

that weights less than 53 Ibs? ?(\(45%>:0,qq11

3. What is the probability that you have a dog

that weighs between 41 and 48 Ibs?

?(q |2 Y448)=05%

CENTRAL LIMIT THEOREM: CCLT)
* A sampling distribution can be approximated
by a Normal model

* The larger the sample, the better the ™20
approximation will be n=5m d D:

* Does not matter what shape the population is...
if the sample size (n) is large enough, the

sampling distribution --> Normally shaped
£x: penmes

* EXAMPLE: BINOMIAL fhrre

*According to the CLT, if n is large enough then the

sampling distrib. is approx. normal.

*Also, the following conditions must be met:(statenacHecken)
Stake Check

1) Simple Random Sample (SRS)  Dstated. SIS ‘
2)npand ng>10 Assorned. eresertadive

3) population > 10n 2\(([10(%)%?% =10

Ditere oal mace, han 1000 peogle

* If all these are met, we can say our sampling
distribution is NORMAL --> pq

N\p |—
pn



Example: According to the manufacturer of the candy
Skittles, 20% of the candy produced is the color red. What
is the probability that given a large bag of skittles with 58
candies that we get at least 17 red (0.293 red)?

=0.20

E: ?%8=o.zqs P{/}S 20'2%) i

State Q&i .
Hers DASSLN:% ll\d/;gt &f:Q .LS re(.vreser\'(adw

q\ VP)%EIO 23 (s8) (0.20) -

(s8) (0.80) = ‘
Ipop2ion  NThere ans mave than S€0 stifles,

Conditions met, Mormal modd?, N (OZQ@B

MEANS:
A sample of size n is taken from a population with
center p and std. dev. of G.

Sampling distribution of sample means (i ):

g
Mean: Ux = H Std. Dev: Oy = ——
X X \/ﬁ
A= 2R3 g =392
N E RN
=g =M

Example: Suppose that male seniors have a mean SAT score
of 1200 with a standard deviation of 130. We take a random
sample of 100 male seniors.

M=1200 ¢=130 n=100
(a) If we assume a normal population, what would the
distribution be for the male seniors (not the sample)?

N (lzos, 130)

(b) What is the probability that a randomly selected

senior scores less than 1150?

normaledé(-£1%,1(50, 1300 150)
(< 50)= " (3503

\7(@ 50.243)~ 0.0583
anAF(om,a«,am,@?

* According to the CLT, if n is large enough then the
sampling distrib. is approx. normal.

* Also, the following conditions must be met: (stated&checked)
1) Simple Random Sample (SRS)

2)n> 30@the population must be normally distributed
3) population > 10n

** If all these conditions are met, we can say that the

sampling distribution is NORMAL -->
o
N(p—
Vn

(c) What would the distribution of sample means look like?

Check
D%%Ste’ mrm samle O/%
(230 o N=100230 A
ol pop. stated. normal pop-
Dpop2i0n D hare ans moce. tham /000 male srs.

Conditions met, Normal modsk, /V (/ A0, %>

(d) What would be the probability that we would get an
average for the sample of male seniors of less than 1150?

?(Y <[ 60>:‘\0(Md~9(—m)]150]\&%\ %,

=600 ¥ [0



p. 434 #15, 37, 39

1) Write important info (n, p, std. dev, x-bar, etc.)
2) STATE and CHECK conditions

3) If conditions pass, write "conditions met" and
then write the model you are using: N( , )
4) Solve problem (use prob. notation!)

(a) Mean and std. deviation given in model in (b)

(c) P(p > 0.10) = normalcdf(0.10, E99, 0.07, 0.018) = 0.0482

(c)n=60
Conditions:

(1) SRS (1) assumed representative

(2)n>30 OR (2)n=60>30

pop normal stuked. MrM 00
(3)pop > 10n (3) i
ebstetrieian->-600 {len ot nort
Yhan (00 (%"
conditions met => N(266, 16 ) =N(266, 2.0656) women
60

(d) P(X < 260) = normalcdf(-E99, 260, 266, 2.0656) = 0.0018

15) n=200  p=0.07

(b) Conditions:
(1) SRS (1)assumed representative
(2)np&ng>10 (2) (200)(0.07) 210

(200)(0.93)
(3)pop > 10n (3) all loans by this bank\]i. 2000
Conditions met => N(0.07, (0.07)(0 93)> =N(0.07, 0.018)
200

37) N(266, 16)
(a) P(270 < X < 280) = normalcdf(270, 280, 266, 16) = 0.2105
(b) P(X>A)=10.25 invnorm(0.75, 266, 16)

i } '/%‘/.

A

A=276.79 days

HW: p. 434
#16, 20, 22, 38, 48



